Abstract:
INTRODUCTION
Diabetic Retinopathy (DR) is one of the long-term complications of diabetes that develops from microangiopathy. DR is initiated by loss of pericyte and endothelial cells of the retinal capillary that lead to the increased retinal vasopermability, causing exudates, intraretinal hemorrhages and capillary closure which cause hypoxia. Vascular Endothelial Cell Growth Factor (VEGF) is locally produced as a result of hypoxia. VEGF stimulates microangiogenesis and the newly formed blood vessels extended to vitreous causing vitreous bleeding, fibrosis and at last stage retinal detachment and loss of vision [1] . PRL, the hormone produced by anterior pituitary gland is essential for lactation, apart from this classical function PRL has many actions in reproduction regulation, osmoregulation, brain function and behavior, immune response, energy metabolism and angiogenesis [2, 3] . Among these actions, energy metabolism and regulation of angiogenesis could be protective against DR. Moreover, many experimental studies have documented that PRL level plays a role in the regulation of blood glucose and acts on pancreatic β cells to stimulate proliferation, survival, synthesis and secretion of insulin as documented by Brelje TC et al. [4] . As documented by Holstad M and Sandler S [5] , by increasing islet number and reducing mononuclear cell infiltration, PRL is able to protect against the development of hyperglycemia in diabetic rats. Also, PRL has an important mechanism to delay the progressions of DM and DR by proteolytic conversion to vasoinhibin, PRL is cleaved by cathepsin D, Matrix Metalloproteases (MMP), and bone morphogenetic protein-1 to yield vasoinhibins [2] . Vasoinhibins are potent inhibitors of blood vessels in the eye, also there are many experimental studies that have evaluated the role of vasoinhibin for anti-microangiogensis. The local administration of vasoinhibins reduces the stimulation of corneal angiogenesis induced by Basic Fibroblast Growth Factor (bFGF) [6] . Gene transfer of vasoinhibins via an adenoviral vector inhibits ischemia-induced retinal angiogenesis [7] . Furthermore, vasoinhibins block increased retinal vasopermeability in diabetic rats and in response to intravitreous injection of Vascular Endothelial Cell Growth Factor (VEGF) or of vitreous from patients with DR [8] . Other than experimental studies, there are many reports showing association between PRL level and DR, the circulating levels of PRL was increased in diabetes and were higher in diabetic patients without DR than in those with proliferative DR. Edith Arnold et al., 2010 [9] , and Jakob Triebel et al., 2009 [10] documented that the group with DR had significantly lower PRL-V (vasoinhibin) serum concentrations than the control group.
MATERIALS AND METHODS
This descriptive analytical case-control study was carried out in Khartoum state from April 2017 to August 2017 at the Mecca Eye Complex. The sample size was calculated on the basis of a review article by Charan J and Biswas T. [11] using the formula for case-control studies, quantitative variables. Three hundred subjects were included in this study, classified as 150 healthy males or control and 150 type 2 diabetic male as cases. The case group included diabetic patients with DR (75) and diabetic patients without DR (75). The diabetic group was diagnosed according to the WHO's criteria [12, 13] , patients with prolactinoma, chronic kidney disease, thyroid disorders, liver disease and female subject were excluded from the study. The study had been approved by the local ethics committee of Al-Neelain University. Data was collected using a structural interviewing questionnaire, which was designed to collect and maintain all valuable information concerning each case examined. A 5.0 ml of venous blood was collected by safe aseptic procedures. For HbA1c, 2.5 ml of blood was collected in EDTA anticoagulant container and stored at 6 o C until the analysis; for prolactin 2.5 ml of blood was placed in plain containers; blood was allowed to clot at room temperature, then the sample was centrifuged for 3 min at 4000 rpm and the serum separated. Serum samples were stored below -20 o C. At the time of analysis, samples were thawed and mixed before assay.
Laboratory Analysis
Serum PRL was measured by automated Immunoassay analyzer AIA (TOSOH) system, HbA1c was measured by a fully automated chemical analyzer Cobas c 3011 system.
Statistical Analysis
Statistical analysis was performed using Software Statistical Package for Social Sciences (SPSS) version 21. The result is expressed as mean, SD and percentage. Quantitative results were analyzed statistically using independent samples T-test and One-Way ANOVA test for comparison between groups, Pearson's correlation was used to correlate between the study parameter and study variables. p-value less than 0.05 was considered as statistically significant at 95% confidence interval.
RESULTS
All subjects were age-matched and ranged between 38 to 77 years old. Samples were analyzed to measure the PRL level and HbA1c, and results were analyzed statistically and data were represented as mean SD and percentage. Table 1 shows a descriptive summary of the study variables and HbA1c within the case group. Table 2 shows a comparison between Age, HbA1c and PRL level among the case and control group, there is a highly significant increase in the mean level of PRL in case group in comparison to control (p-value 0.02) where the mean level of PRL is 9.21 ± 6.46 in the case group and 8.28 ± 2.32 in control. One-Way ANOVA analysis showed a significant difference between the three groups (Control, patients with DR and patients without DR), P.value 0.002. Table 3 shows a comparison between age, HbA1c, duration and PRL level among diabetic patients with DR and diabetic patients without DR. Within the case group, there is a significant decrease in the level of PRL in DR patients in comparison to diabetic patients without DR (p-value 0.007), where the mean level of PRL is 8.41 ± 2.29 for DR patients and 10.12 ± 1.24 for diabetic patients without DR. Table 4 shows the correlation between PRL levels and study variables within the case group, there is no correlation observed between PRL levels and patients age (R = -0.022, p = 0.985), also no correlation between PRL levels and duration of diabetes (R = 0.044, p = 0.666). The correlation analysis also indicated no correlation between PRL levels and HbA1c% (R = -0.169, p = 0.092). Table 5 shows a comparison between PRL level and type of treatment within the case group, there is a significant increase in the mean level of PRL in patients that were treated with tablets in comparison to those treated with insulin (p-value 0.008), where the mean level of PRL is 12.20 for tablet user and 11.16 in insulin-treated patients. 
DISCUSSION
The present study agrees with the study done by Edith Arnold et al., 2010 [9] , who reported that the PRL level significantly increased in diabetes in comparison to control group and were higher in patients without DR than in those with proliferative DR.
The present study also agrees with Jakob Triebel et al., 2009 [10] , who developed a new technique to measure PRL-V levels in the serum samples of DR patients and compared it with a group of healthy males and reported that the case group (patients with DR) had significantly lower PRL-V (which is a product of PRL after proteolysis) serum concentrations than the control group. This finding supports that there is an inverse correlation between the serum PRL level and DR, the inverse correlation suggests that circulated level of PRL can influence the DR progression by inhibition of vasopermeability and angiogenesis through PRL conversion to vasoinhibin. Studies of PRL and vasoinhibins in animal models by Brelje TC et al., 1993 [4] , Holstad M et al., 1999 [5] , Pan H et al., 2004 [7] , García C et al., 2008 [8] , and Triebel J et al., 2017 [14] discussed the effects of PRL and vasoinhibins; these authors reported that they may have an effect on DR and suggest these hormones as important targets for therapeutic interventions.
The finding of the present study supports the previous findings which revealed that the patients with DR have lower levels of PRL in circulating blood compared with healthy subjects. These findings indicate an inverse relationship between systemic PRL and development of DR. The inverse correlation between PRL and DR can be due to the fact that systemic PRL, after its conversion to vasoinhibins, influences the progression of DR. So diabetic patients with lower levels of PRL are at risk to develop DR. This suggestion can be supported by a previous finding, which reported that patients with DR have lower levels of circulating vasoinhibins than nondiabetic patients [9] .
In view of the fact that PRL has antiangiogenic properties and a preventive effect on retinal vasopermeability, the findings disagree with Shokoofeh B et al., 2012 [15] who measured the PRL by (Immunotech, Beckman Intraassay 2.8%) and not found any significant difference in PRL level between case (Diabetic patients with DR) and control group (Diabetic patients without DR), also they find a higher and significant differences in the duration of diabetes in patient suffering from DR than those without DR. The finding of the present study also disagrees with AbdelMoneim M et al., 2015 [15, 16] , who measured PRL using specific ELISA kit (cat#DS-EIA-Prolactin, DSI S.r.l., Saronno, Volonterio, Italy) and find non-significant differences in plasma PRL levels between diabetic patients with and without DR and also between the two diabetic groups vs. healthy controls, duration of diabetes was more than 10 years in patients with DR. The exclusion of the female from the study was to prevent the collection of incorrect information about the physiological situation such as pregnancy or lactation and any others factors usually kept hidden in our population that may affect the PRL results in the female, otherwise, the finding of the present study can represent both male and female.
CONCLUSION
The study concludes that low PRL level may be associated with DR in Sudanese population. Further study is needed to estimate the vasoinhibin level in Sudanese, also clinical trial is needed to evaluate the use of vasoinhibin as a preventive therapy against DR.
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